In responding to the invitation of the chairman of the Surgical Section to introduce the discussion upon the open treatment of fractures, it occurred to me that no better introduction could be made than the presentation of the actual results which have followed the generally accepted methods of treating fractures of the lower extremity. Trans. Am. Surg. Assoc. 68569, 1950.) fractures. No surgeons, excepting a hospital surgeon of long experience, can have a great knowledge of these end results, and ordinarily few men are sufficiently interested, even though the opportunity be present, to record and study these results in cases coming under their personal observation.
With the permission of the visiting surgeons of the Massachusetts General Hospital, I have obtained the results in fractures of the bones of the lower extremity, after varying periods of time have elapsed. I will briefly state the conclusions of this investigation. It must be constantly borne in mind that statistical tables of the kind here presented are of value just in proportion as one studies the individual units composing them.
The treatment followed: If unimpacted, care was exercised that the impaction was undisturbed, and if impacted, a lightweight traction was applied to the thigh. The leg, thigh, and body were steadied in the recumbent position by a long outside splint. The patient was kept in bed, and after a few weeks was allowed up and about, walking by the aids of crutches.
There are 16 cases in this series of fractures of the hip. Seven were between forty-two and forty-seven years of age; the remaining nine cases (with two exceptions, adults, whose ages were not known) were over fifty years of age; three of these were sixty years or over. This, then, is an adult series. The age given is that at the time of the receipt of the injury.
Most of these cases were primarily or secondarily unimpacted.
The results are known in all of these hip fractures from two and one-half to twentyfour and one-half years after the receipt of the accident. In three cases, which were thirtynine, thirty-eight and twenty-six years old, respectively, the result as to usefulness is said to be perfect with the exception that there is slight grating in the hip at times, aching in the hip in stormy weather, and shortening of an inch or more, causing a perceptible limp in the gait. Thirteen of the 16 cases have more or less impairment of the fractures of the limb. Movements at the hip-joint are limited. There is a weakness of the limb, necessitating the use of a crutch in many instances. Eversion of the foot is observed. There is pain in the hip, which extends down the thigh, even to the sole of the foot. There is a very decided limp in many cases. There is pain in the hip at night when resting in bed, pain upon going up and down stairs, and in stooping and stepping forward. There is undoubted rheumatism in many cases. Atrophy of the muscles of the thigh, buttock, and calf of the injured side is noted. In practically all these 16 cases, followed carefully many years after the original injury, there is impairment of the hip, anatomically and functionally.
FRACTURES OF THE THIGH
The treatment followed: Etherization. Adhesive-plaster extension; ham-splint, coaptation splint, long T outside splint; body swathe. Later, plaster-of-Paris spica from ankle to axilla; crutches.
There are 35 cases in this series. Thirteen of these cases reported for examination. Fourteen cases occurred in childhood, averaging seven and one-half years old. These childhood cases were examined from one and one-half to seven years after the accident. All have perfect functional results. Four cases complain of slight pain in the thigh occasionally; three of the four have a little stiffness of the knee, one and one-half, three and three and one-half years respectively after the accident. Sixteen cases occurred in adults from eighteen to forty-eight years of age. This group was seen from one to six years after the injury. Five have unqualifiedly perfect results, without pain and stiffness. The remaining 1 1 cases have limited motion at the knee-joint, aching in the thigh, pain after exercising, pain in wet weather, a weakness of the whole leg and a slight limp. Five cases occurred in old age, averaging fifty-eight years. This group was seen from two to six years subsequent to the injury. None have perfect results. There is one case of fibrous union with shortening; two must use a cane in walking. The knees are painful, and motion of the knee-joint is painful and limited. Swelling of the whole leg is not uncommonly seen, and pain in wet weather is of course an ordinary occurrence.
FRACTURES OF THE PATELLA The treatment followed: There are 5 1 cases in this series. Five were compound. Fifteen were operated by wiring the bone, suturing the capsule, by using Malgaigne's hooks, and by steel pins. Thirty-six were treated by the expectant method, that is, by elevation of the whole limb, immobilization of the kneejoint, straps about the fragments, local compression, and more or less prolonged immobilization.
These cases were examined from one and one-half to ten and one-half years after the accident. Of the 15 operated cases, seven (46 percent) are about as good as the well leg. Eight are not as good as the uninjured leg. Of the 36 cases treated expectantly, 16 (44 percent) were about as good as the well leg, and 20 were not as good as the well leg. All cases had some limitation of motion at the knee-joint. In some the knee cracks while walking, feels stiff, aches, and burns; is weak; is troublesome while going up and down stairs; gives way unexpectedly, causing a fall. In some there is pain after unusual exertion and in damp weather, stepping up is difficult, kneeling is painful, stepping upon irregular surfaces is painful. In others running and jumping are impossible.
FRACTURES OF THE LEG
The treatment followed: Invariably the leg, thigh, and foot were placed upon a posterior wire splint and immobilized by side splint and straps. Later the leg was placed in a plaster-of-Paris splint extending above the knee, the patient moving about by the aid of crutches. These cases were seen from one year and five months to ten years after the accident happened. The average period was between four and five years. There were 35 cases of fracture of the leg. Under twenty years of age there were seven cases; between twenty and fifty years of age, 21 cases; fifty years of age and over, seven cases; this series is largely, therefore, of adults of middle age.
Of those twenty years of age and under, six were closed fractures and one was an open fracture. Five cases had as good a leg as before the injury; these were all closed fractures. Two cases had poorer legs than before the injury; one of these cases was open and one was closed. Of those twentyone years to fifty years of age, 11 were closed fractures and 10 were open fractures. Eight cases had as good a leg as before the injury. Of these eight, five were closed and three were open fractures. Thirteen had poorer legs than before the injury. Of these 13, six were closed and seven were open fractures. Of those fifty years and over, four were closed and three were open fractures. All these cases had poorer legs than before the injury. Of the 35 cases of fracture of the leg, 21 were closed and 14 were open fractures. Of the 21 cases of closed fractures only eight (40 percent) were perfect results. Of the 14 cases of open fractures, only three (21 percent) were perfect results.
These cases invariably complain of flatfoot; pain in the fracture when the weather is damp; cramps at night in the calf of the leg; pain after long standing; a weakness of the leg; a swelling of the leg; pains through the leg after using it much; a stiffness of the ankle-joint; limitation of motion of the kneejoint; that stepping upon an uneven surface is troublesome; that the foot turns in; that there is a limp; of rheumatism.
Considering these groups of fractures of the lower extremity, the results are unsatisfactory.
In the fracture of the hip in old age the physical changes in the bone will always modify the reparative processes to some extent. Age symptoms will always appear. Eighty-one percent of the results are poor. Much can be attempted for these unfortunate people by more careful fixations and the operative treatment of pegging or clamping. In young adults with impaction and deformity the impaction should be broken up and the fracture set accurately.
In fracture of the thigh the apparent effect of age is seen in the end results obtained during the different periods of life. In childhood all fractures resulted in perfect functional results, 100 percent. In adult life 31 percent were perfect, 69 percent imperfect.
In old age none were perfect, 100 percent imperfect. These imperfect results of 69 percent and 100 percent can certainly be reduced.
In fracture of the patella, statistics are misleading, for treatment of this fracture has so radically changed that cases are no longer to be fairly compared unless the method of treatment is known in all cases. Today there are four methods of treating fracture of the patella:
1. The old expectant method, by straps, immobilization, rest, no motion permitted at the knee for six months or more, unprotected.
2. The new expectant method, which is the same as the old, with the addition of early continuous massage and early use of the limb.
3. The old operation, by wiring with silver wire and long immobilization.
4. The new operation, by repairing the bony damage and the damage to all the soft parts as well as with early use and massage; very properly called the completed operation.
The second and fourth methods of treatment are the most satisfactory. The results of these methods will be comparable.
In the series of cases of patellae here reported 46 percent operated upon made a good recovery; 44 percent not operated upon made also a good recovery. Even in these cases which are said to have made a good recovery all exhibited limitation of motion at the knee-joint, in the extreme of flexion.
In the closed fracture of the leg 60 percent showed a poor result. In the open fracture of the leg 79 percent showed a poor result.
Changes in the accepted methods of dealing with fractures of bone have been very gradual.
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October. 1985 The Classic 7 Very little zeal has been exercised in dealing with simple fractures. Such fractures have been almost disregarded by surgeons in our large hospitals, the treatment of uncomplicated cases in hospital practice passing into the hands of the house surgeons, who ordinarily know little as to the detailed care of such so-called simple cases. Until recently, little clinical instruction has been given in the medical schools of this country upon the practical treatment of fractures.
The classical division of fractures into those in which there is a wound from the surface to the broken bone and those in which there is no such wound is still recognized as a fundamental division. The former group of compound fractures was invariably associated with various alarming conditions-namely, with primary or secondary hemorrhages, with suppuration, with sloughing of soft tissues, with necrosis of bone, with various forms of blood poisoning known to us under the names of sapremia, septicemia, pyernia, with hospital gangrene, with erysipelas, with greatly delayed union, and not very infrequently with amputation and death. The mortality from this group of fractures in the ordinary course of treatment in hospital practice was as high before the antiseptic period as 68 percent, nearly 70 percent. Is it any wonder that the fracture without an open wound of the soft parts resulting ordinarily in freedom from all infections and complications, resulting in safety to life, and in a more or less perfect recovery-is it any wonder that such a fracture should have been styled a simple fracture? Is it any wonder that the simple fractue was regarded as a noli me tangere, lest the simple should be converted into a dreaded compound fracture? This influence of pre-antiseptic days has been felt strongly up to the present time. The fear of suits for malpractice has likewise had its influence in hindering advance in the treatment of fractures and in encouraging surgeons to follow the old let-alone treatment.
The treatment of closed fractures has always been thought to be easy and simple. The tables are to-day being reversed: it is the simple fracture which to-day is found to be the most difficult to treat, if the problem of treatment is fairly faced. Is there anything more difficult to treat satisfactorily than the simple oblique fracture of both bones of the leg above the ankle; than fracture of the surgical neck of the humerus with or without displacement of the head of the bone; than fracture of the clavicle with considerable displacement? Is the separation of the upper epiphysis of the humerus an easy lesion to treat satisfactorily? Instances may be multiplied until it is evident that each bone is frequently fractured in a way most difficult for easy and satisfactory treatment by existing methods.
The Roentgen ray provides through the developed plate and fluoroscope accurate anatomical knowledge of the relative position of broken bones. The interpretation of the fracture seen through the fluoroscope and upon the plate must be made by one skilled in the art. The casual observer makes many errors in judgement and misinterprets the conditions present. The exact conditions of exposure and position under which the skiagraph is taken must be known before even the trained interpreter can correctly make the diagnosis. The X-ray provides the means for an accurate diagnosis.
Championniere, the one who has urged most strongly the use of massage in the treatment of fractures, finds that by it pain disappears, tension disappears with the absorption of ecchymosis, a sedative nervous effect is obtained, the callus forms more rapidly and consolidates earlier, function is restored to the part early, and that there is less atrophy of muscles, less stiffness of joints and tendons, less edema and a better local circulation. These assertions have been demonstrated to be true by men in this country, and the proper use of massage as a means to Scudder Clinical ORhopaedics and Related Research an end in the treatment of certain fractures is now thought to be desirable. It is to fracture near joints rather than to those in the diaphysis of the bone that massage is particularly applicable, and it is so used by the German surgeons. Massage properly applied will improve the ultimate results of fractures near to joints, under both the closed and open treatment. Massage has hitherto been used too little in the hospital treatment of fractures. It should be used systematically and its great benefits studied.
From analogy, considering the results of excisions of the knee-joint, an operation having to do with the larger bones of the leg by some method of internal and external fixation, we should expect good results in operations for fractures of the same bones. Excision of the knee is undertaken without fear of infection and with a strong probability of union taking place between the two bones. I find that of 13 excisions of the knee for tuberculosis the results, after from one to six years, showed solid union of the bones, with the exception of one case in which there was, after four years, very slight motion.
The mortality following compound fractures of the extremities has fallen from 68 percent a few years preceding the introduction of antiseptics, to two or three percent at the present time. Dennis has published a list of 1,000 consecutive cases of compound fractures treated in four metropolitan hospitals, with a mortality of one-seventh of one percent. Practically, therefore, sepsis has been done away with in the treatment of compound fractures. In operations, therefore, upon closed fractures the element of sepsis may be left out of account in reckoning the risk of interference. I have found in six recently reported cases in which closed fractures have been treated by open incision no sepsis.
From analogy, osteotomy being a simple, safe, and satisfactory surgical procedure, the operative treatment of closed fractures should be a safe procedure so far as the likelihood of infection is concerned. The only element not common to the two conditions is that of laceration of the soft parts in the case of fracture. The experience of those operating aseptically upon closed fractures demonstrates that this difference in the two conditions need not be regarded.
Very few are familiar with the conditions existing at the seat of fracture immediately after its occurrence. The denuded bone, comminuted fragments possibly, the great mass of blood clot from the torn vessels, the injury to the soft parts, often very extensive, far from the seat of the fracture of the bone, all these conditions if seen in a superficial wound or presented to the surgeon in an open fracture, would immediately receive attention. The fact that these conditions exist in every fracture to a greater or less degree should lead to their treatment in a rational way, by open incision.
The wound of the hard parts should be treated upon the same principles as the wound of the soft parts. There is as great safety today in an open as in a closed wound. There is greater safety in an open than in a closed fracture. Closed fractures of the vault of the skull are very generally operated on by surgeons to-day in the presence of cerebral symptoms, no matter how trivial.
Weir, in a case of closed fracture of the malar bone, incised the mucous membrane above the canine tooth, opened the antrum, inserted a steel sound and lifted the depressed bone into place, packed the antrum with idoform gauze, and the patient recovered without deformity.
Spencer reports that Hearn has incised and sutured two fractures of the clavicle. In one case the subclavius muscle was caught between the fragments of the fracture, in the other case a triangular piece of bone was broken off and lay displaced between the fragments. The result in each instance was a perfectly shaped clavicle and a scarcely perceptible scar. At the Congress of French surgeons, Heydenreich did not favor opera-tion upon the clavicle, unless a nerve or vessel were in danger. He objects to any scar and to the resulting swelling, which certainly did not appear in Hearn's cases.
McBurney, Porter, and others have used the open method in fracture of the surgical neck of the humerus, with and without dislocation of the upper fragment.
Barker has treated recent closed fractures of the olecranon process of the ulna by incision and suture, with good results in all the cases.
Watson Cheyne reports a partial fracture of the head of the radius in a girl twenty-six years of age. He removed the portion of the radial head fractured, with a perfect functional result. The portion of the head remaining intact prevented possible lateral motion at the elbow.
Wainwright reports a fracture of the coronoid process of the ulna, together with a fracture of the radial head. He removed the head of the radius and a part of the coronoid of the ulna. This operation was followed by good functional results.
Watson Cheyne reports a fracture of great interest in a boy of thirteen, namely, a fracture of the olecranon and coronoid processes of the ulna, together with a fracture of the external condyle of the humerus. He wired the olecranon and removed the fragments of the coronoid and external condyle. Later it was necessary to remove the silver wire from the olecranon, because it pricked the skin and was an annoyance when the child moved his arm. The boy recovered with a useful arm.
Bruns and Poland, as early as 1884, recommended operation in recent epiphyseal separations, in cases in which the fragments are so locked together that they cannot be restored to their proper position, and when a fracture of the epiphysis extending into the neighboring joint is likely to interfere permanently with its normal function, and when a dislocation accompanies the separation which is impossible of reduction and when the dislocation presses upon important structures, as often happens in separation of the lower femoral epiphysis.
Fractures of the femoral neck have been pegged by Cheyne and Senn with successful results. Cheyne's case was instructive in that a woman with infantile paralysis in one leg fractured the other femoral neck. Cheyne pegged the fracture with an ivory peg and she made a splendid recovery.
Allis has many times operated upon fracture of the femur, when in the upper onethird of the shaft, with good result. It should be generally recognized that many of these fractures cannot be set by traction or position, and that the only method that warrants a satisfactory result is that of open treatment. Allis uses steel screws. The weakness of the fracture of the femoral shaft is probably due in large measure to the angular deformity and rotation of the upper fragment which result after the ordinary treatment.
Lane advocates the open treatment in recent fractures of the leg in order that oblique fractures of the tibia and fibula near to the ankle may be held satisfactorily. Lane is especially interested in the relative position of the two fragments in a leg fracture. He maintains that the old-time and generally accepted method of placing the foot at a right angle, with the inner side of the great toe in a line from the anterior spine and mid-point of patella, results in permanent deformity of the leg.
Fractures of the patella have for some time been subjected to two distinct forms of treatment, with the expectant treatment or the open treatment by some form of suture. Good functional results are obtained by the expectant treatment, at the expense of time to the patient. Ultimate recovery is longer by this method. By the operative method quicker result is obtained, and it is in many particulars better than that obtained by the expectant treatment.
The open treatment of the fracture should be undertaken only after careful consideration Scudder The open method.-The operation should be performed only by skilled surgeons, as soon after the injury as possible. It is thought by some that if it cannot be performed immediately following the injury that it should be done after about one week. Scrupulous antiseptic preparation of the skin throughout the whole circumference of the limb and for a long distance either side of the seat of the fracture is absolutely essential. This preparation should be that which the surgeon finds efficient preceding other operations. The skin incision should fall, when possible, away from the line of fracture, so that the wound of the soft parts shall not cross the wound of the bone. All bits of detached bone, fragments of muscle and all blood clots should be removed; all hemorrhage checked. When possible, the bones should be reduced without cutting the broken ends. For it is wise to lock the bones together in their natural and original position.
Fixation of the fragments.-Attempts have been made to fix the fragments of a fractured bone in different ways in the treatment of open fractures and in ununited fractures: Forms of suture and wrapping of fragments by silver wire, silk, silkworm gut and chromicized catgut; forms of pegs and screws of ivory and steel; forms of ferrules of bone; dovetailing fragments together; the Parkhill clamp, which inserted into the two fragments is allowed to project beyond the skin covering the broken bone.
It is impossible to determine which method of those in use to-day will prove effective until the fracture is exposed to view. That method in any given case is the best which preserves the alignment of the shafts of the bones.
The general condition of the patient must be carefully studied before deciding upon operation. In extreme age operation may be contraindicated because of insufficient kidneys. Some disease may be present contraindicating operative interference. Operations should not be done indiscriminately without regard to constitutional conditions. Difficulties which hitherto have been concealed by an intact skin.-The difficulties of reducing fractures will become more and more apparent as the open treatment is more commonly used. It will be found that no one factor is the cause of the difficulty, but more often it is due to a shortening of all the soft parts of the limb about the fracture occasioned by hemorrhage into the tissues; by retraction of tissues, which have been normally stretched, and after the fracture have no resistance offered to their retraction. This difficulty in reduction I have found to be more common than is generally supposed. A recognition of it as a cause will lead undoubtedly to the supplementing of splints by internal fixation in the treatment of many fractures.
That method of internal fixation will be the best for the individual case which immobilizes it best. It is unfair to state that one method will be best in every instance. Let each operator use that method which in his experience he finds most efficient. But let each operator hold a high ideal of what he means by an efficient method. For instance, silver wire used as it is ordinarily employed, one strand through each bone, in fracture of the forearm, is inefficient; it cannot be made to hold the fragments perfectly reduced. There is need for greater immobilization than that method can afford. The clamp of Parkhill offers in this instance more satisfactory means. It is wise, whatever form of fixation is used, that it should not be placed finally in position until the part has been immobi-lized upon a splint of some sort. Otherwise the wire suture, or pin, becomes loosened and ineffective.
In conclusion, the ideal result to be aimed at after a fracture is union of the fracture without deformity and without impairment of the function of the limb, either immediately or remotely. The generally accepted methods of treating fractures do not give satisfactory results in many cases. There is need for a radical departure in the treatment of closed fractures. Anesthesia and the X-ray afford the means of accurate diagnosis. Sepsis is practically abolished. From analogy in excisions and osteotomy, closed fractures of bone may safely be treated by open incision.
The cases reported in literature, expressing the opinions of many surgeons, demonstrate that the open method of treatment is satisfactory and a great advance upon generally accepted methods.
Under these circumstances, it is fair to state that closed fractures should be treated by open incision and internal fixation, when other methods fail to secure reduction and immobilization. The open method will then be used more and more in oblique fractures of the diaphyses of long bones; in complicated fractures about joints, in all fractures associated with injury to nerve trunks, with injury to great blood-vessels, and associated with threatening gangrene.
